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Introduction
Smoking increases the risk of cancer, cardiovascular diseases and respiratory problems (Deutsches Krebsforschungszentrum, 2002) . For Germany, the epidemiological literature suggests that the annual death toll caused by smoking amounts to about 117.000 persons; the costs of medical treatment, lost productivity as well as disablement and inability to work because of smoking are estimated to reach 17 billion Euros each year (Junge, 2002) . From a policy perspective, implementing target group-oriented non-smoking campaigns might help to decrease the prevalence of smoking and might, therefore, be a promising tool to reduce the induced societal costs. However, a priori it is not clear to whom such a campaign should be addressed to or, in other words, who represents the appropriate target group.
What affects smoking behavior? Several factors have been discussed and analyzed in the literature. Firstly, prices influence smoking as discussed, for example, in Chaloupka and Grossman (1996) , Chaloupka and Wechsler (1997) , Tauras and Chaloupka (1999) , Gruber and Zinman (2000) , and Sheu et al. (2004) . Secondly, advertising (bans) affects cigarette demand (see, for example, Lewit et al., 1981; Baltagi and Levin, 1986) . Thirdly, health information and counter-advertising appear to reduce smoking (see, for example, Hu et al., 1995; Schneider et al., 1981) as well as, fourthly, restrictions such as smoking bans in public areas (analyzed, for example, by Wasserman et al. (1991) , Evans et al. (1999) , Tauras and Chaloupka (1999) ). Finally, socio-demographic characteristics like education, marital and labor market status are correlated with smoking behavior (see, for example, Wasserman et al., 1991; Chaloupka and Wechsler, 1995; Chaloupka and Grossman, 1996; Gruber and Zinman, 2000; Hersch, 2000) .
Epidemiological research typically concludes that smokers are on average less educated, more often unemployed, and have a lower income compared to non-smokers. This social gradient of smoking might be explained by the model of rational addiction as suggested by Becker and Murphy (1988) . In their model, the probability to become addicted to a good depends not only on the characteristics of the good but also on how much the individuals discount the future: present-oriented individuals are more likely to become addicted, because then an increase in past consumption leads to a smaller rise in the full price, which also includes the money value of any future adverse health effects caused by the good. Moreover, the probability of becoming addicted is affected by the level of income and temporary stressful events like divorce or unemployment that increase the demand for an addictive good. In their model this is interpreted as an increase in the stock of consumption capital which is a function of past consumption and experiences. The level and path of prices af-fect the probability, too. Their model further allows for unstable steady-states, i.e. depending on the stock of consumption capital, consumption of the addictive good will rise over time up to a stable steady-state or fall until abstention. Hence, this model might also be able to explain differences in the consumed level of addictive goods.
Descriptive statistics of the sample used in the following analysis confirm the socioeconomic gradient for Germany (see Table 1 ): Individuals with a high school or university degree are less often found among smokers compared to non-smokers. Moreover, smokers are more likely to be either unemployed or employed, whereas non-smokers are more likely to be out of the labor force. Smokers have on average also lower incomes. With respect to demographic characteristics, smokers are more often singles, or, if living in a partnership, are less likely to marry. If they have children, their children are on average younger. There is a larger proportion of foreigners among smokers than non-smokers.
Clearly, the socio-demographic characteristics of the smoker population reveal information on the "risk group" of smoking. Thus, knowledge of these characteristics is helpful for the implementation of target-group oriented information and counteradvertising campaigns. For Germany, despite the growing awareness of the risks and costs of smoking, remarkably little is known on the socio-demographic characteristics of the smoker population. Therefore, this paper contributes to the existing literature by investigating the socio-economic and demographic correlates of smoking prevalence in Germany in order to provide a statistical portrait of the German smoker population.
This study further contributes to the existing literature by examining the correlates of the conditional demand for cigarettes in Germany. Learning about these is interesting, because the level of consumption might be correlated with the probability of quitting smoking. Thus, Yen and Jones (1996) conclude from their empirical analysis that more addicted individuals, i.e. individuals with a high consumption, are less likely to quit than less addicted ones, although these heavier smokers would benefit most from quitting smoking. Knowledge on the correlation between sociodemographic characteristics and the conditional demand for cigarettes might therefore help to identify the group of individuals who should particularly be addressed by cessation programmes as these individuals might have more difficulty in quitting smoking than others.
In the subsequent analysis, I use three waves of the Mikrozensus for the years 1995, 1999 and 2003 to model both smoking participation and the conditional demand for cigarettes. Probit and ordered probit models are estimated separately for each 6 wave and separately for women and men, as well as for East-and West Germans. In this multivariate approach I control for socio-demographic factors such as age, education, employment, marital and family status. The results indicate that the probability to smoke increases with being unemployed, single, divorced or widowed and decrease with education and income.
The following section gives an overview over the related literature. Section 3 describes the method and the data. Section 4 presents the results and section 5 concludes.
Survey of Related Literature
The body of literature concerning the socio-demographic gradient to smoking behavior is mainly built on U.S. data. Yet, the focus of these studies is often not on the correlation of smoking prevalence with socio-demographic characteristics but on the price elasticity of tobacco demand or the effect of policy regulations on smoking behavior. Regarding the smoking behavior among adults, these studies indicate a significant correlation with age (following a U-shaped pattern), working status, and ethnicity. Moreover, results indicate a significant negative correlation with education, income, and having children (see, for example, Wasserman et al., 1991; Hersch, 2000; Sheu et al., 2004) . There are mixed results of the correlation of smoking with marital status.
Concerning the correlations with youth smoking behavior, the results are less robust. Studies indicate a significant correlation with living in a city, ethnicity and religion, personal income and parental education, but mixed results regarding the correlation with age, gender, living with parents, having siblings, working status of the parents, family income, and marital status (see, for example, Wasserman et al., 1991; Chaloupka and Wechsler, 1995; Chaloupka and Grossman, 1996; Tauras and Chaloupka, 1999; Gilleskie and Strumpf, 2000; Gruber, 2000; Gruber and Zinman, 2000) . Gruber (2001) tries to explain the rise in youth smoking during the 1990's in the U.S. with a change in socio-demographic characteristics but concludes that this alone could not be the reason.
Although there exists a number of studies regarding socio-demographic characteristics of smokers in Germany, these were usually not carried out by applying multivariate analyses (see, e.g., Helmert et al., 1997; Helmert and Maschewsky-Schneider, 1998; Helmert, 1999; Knopf et al., 1999; Lampert and Kroll, 2005) . Lampert and Thamm (2004) estimate multivariate logit models of smoking prevalence based on data from the National Health Survey 1998 of the Robert-Koch Institute. The authors control for age, education, income, marital status, labor market status, region and chronic diseases, but only present the results on education, income and labor market positions. They conclude that smoking prevalence decreases with education and that smoking prevalence is not significantly correlated with income and labor market position. Helmert et al. (2001) use the 1995 wave of the Mikrozensus and indeed estimate multivariate models, but use the results only to identify significant correlates. Subsequently, the authors calculate the sample smoking rates among combinations of the socioeconomic characteristics that were identified to be correlated with smoking prevalence. Nonetheless, as significant correlates were identified education, occupational status, being unemployed, divorced, living in metropolitan areas, and income. In contrast, my study aims at investigating the correlation of individual socio-demographic characteristics with smoking behavior and at drawing a comprehensive picture of the smoking population. Moreover, in my paper this is done by using two more waves of the Mikrozensus (1999 and 2003) in order to test whether correlates are robust across time. Bantle and Haisken-DeNew (2002) investigate smoking prevalence in Germany, yet focusing on the intergenerational transmission of smoking behavior on youths. They control for gender, equivalent income, children's and parental education, children's and parents' labor market status, social activities and attitudes. Obviously, variables indicating social activities and attitudes are not exogenous. Hence, controlling for such variables might bias the results. Notwithstanding this point of criticism, the authors find significant negative associations for education and significantly positive correlations with having a job or being in apprenticeship compared to not working at all. No significant associations are found regarding income.
Empirical Analysis
In the empirical analyses I utilize the 1995, 1999 and 2003 cross-sections of the German Mikrozensus. The Mikrozensus is a one percent random sample of all households in Germany with approximately 507,000 observations in each cross-section.
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In all three waves there was a special voluntary questionnaire on health related information for a 0.5 percent sub-sample of the population that was answered by I use the following set of control variables: age and age squared 4 ; a dummy variable indicating being younger than 21; two dummy variables for the marital status (being single, divorced or widowed with being married acting as reference group) and three dummy variables for the family status (children younger than 3 years, between 3 and 17 years and older than 17 live in the household). Moreover, I include dummy variables for different levels of schooling (having an intermediate or high school degree and still attending school with having a basic secondary school degree acting as reference group) and vocational training (having a university degree, a vocational degree, still in vocational or educational training with having no vocational degree acting as reference group). Additionally, I use three dummy variables for labor market status (having a full-time job, a part-time job, being unemployed with individuals not participating in the labor market acting as reference group),
2 The fact that answering the question regarding smoking behavior is voluntary raises the question whether results might be subject to a selection bias. It is unlikely that individuals not answering the smoking question but the other questions systematically differ from individuals who answer the smoking question. Nonetheless, I estimated two step Heckman selection models on the subsamples and tested for significance of the inverse Mills ratio in the second stage regression as suggested by Jones (2007) . This procedure indicates no sample selection bias. Yet, these Heckman models are estimated without exclusion restriction as it is not possible to identify any variable that is correlated with non-response but not with smoking. In this case identification relies on the non-linearity of the inverse Mills ratio (Jones, 2007) . Graphical plots indicate that the inverse Mills ratio tends to be non-linear.
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two dummy variables for monthly equivalent income 5 (one dummy variable taking the value one for an income below 1,000 Euros and one that takes the value one for an income between 1,000 and 1,499 Euros with those having an income above 1,499 Euros acting as reference group), and one dummy variable for being foreigner.
Unfortunately, the core variable in any demand analysis, the price of cigarettes must be omitted as an explanatory variable in the models for tobacco demand, because there is neither regional variation nor considerable variation over time in real cigarette prices. Furthermore, there were no noteworthy changes in any antismoking regulations. A description of the control variables is presented in Table 6 and descriptive statistics are reported in Table 7 in the Appendix.
Figures 1 and 2 show the smoking rates separately for both genders for each wave based on the observations used for the empirical analysis. They reveal a distinct inversely U-shaped age profile with the peak in 1995 and 1999 at the group of individuals in their thirties. In 2003 the peak is flattened and smoking rates do not vary considerably between the age groups 20 to 39. Comparing the smoking rates in 1995 with the smoking rates in 2003 within particular age groups it becomes obvious that the smoking rates significantly increased among the youngsters aged between 15 to 19 and among females aged between 40 to 59. In contrast, among all other age groups smoking rates decreased or remained almost constant. 
Results

Who smokes?
This section analyzes the association between socio-demographic characteristics and smoking prevalence. Tables 2 and 3 report the results for women and men, respectively. In both cases, results of are reported separately for East-and West Germany.
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The estimation results indicate that the probability of being a smoker follows an inversely U-shaped pattern with age for both genders and all years. The predicted turning points lie between 24 and 25 years of age in 1995 for women and men, respectively, at 31 in 1999 for both genders and between 28 (males) and 32 (females) in 2003. 7 This does not reflect an age profile of an individual regarding the hazard of starting at a particular age but the age profile regarding the smoking rates of particular cohorts in the particular year after controlling for socio-demographic characteristics. Consequently, that the turning point among men increased from 25 to 28 might be explained by the relatively clear peak of the age profile in 1995 at the age of 30 to 39, whereas in 2003 this peak was flattened (see Figure 2 ). This also applies to women. Yet, among those the even larger increase in the turning points over time might also be explained by the increasing smoking rates among the age group 40 to 59 (see Figure 1) . Among men the smoking rate of this age group remained almost constant. Obviously, these explanations might be hampered by the fact that they do not consider any changes in characteristics. Results further indicate that there is no additional difference in the probability to smoke between individuals being younger than 21 and their respective counterpart for most subsamples. Yet, in 1995 female youngsters in West Germany exhibit a significantly lower probability to smoke compared to women being older than 21, whereas this difference is reversed in 1999 and not longer significant in 2003.
As expected, the results exhibit a significant, negative correlation of the probability to smoke with education for both sexes. Women with a high school degree have a 5 to 9 percentage points lower probability to smoke than women with a basic school degree. Men with a high school degree are less likely to smoke by about 10 to 15 percentage points compared to men with a basic schooling degree. Furthermore, students are significantly less likely to smoke than individuals with a basic school degree (by 12 to 29 percentage points). A similar picture emerges for occupational training. Having a university degree is associated with a significantly lower probability to smoke compared to individuals without a vocational degree. Interestingly, this significant, negative correlation became significant larger for West German women during the period from 1995 to 2003. Comparing the smoking probability of individuals with a vocational degree with that of individuals without vocational degree, results indicate a significant higher probability to smoke for the latter.
The labor market status is significantly correlated with the probability to smoke, too. Being unemployed is associated with a significant higher probability to smoke for both sexes and regions compared to individuals not participating in the labor market. Moreover, the size of this correlation significantly increased for West German men from 11 percentage points in 1995 to 17 percentage points in 2003. Furthermore, fulltime working individuals in the West (except males in 1995) are indeed significantly less likely to smoke than unemployed, but are also more likely to smoke by about 3 to 4 percentage points compared to individuals not participating in the labor market. This also holds for East Germans in 2003. Having a part-time job increases the probability to smoke among West German women, for women in the East and almost all male subsamples this correlation is not significant. This difference between East and West German women might be explained by different traditions: in East Germany it has been much more common that women work and that sufficient childcare has been offered by the government. In West Germany working women might more often be in situations were they pursue a career and at the same have to take care of their children. This might cause more stress and thus, might lead to higher smoking rates.
Except for East German women in 1995, income is found to be significantly neg-atively correlated with the probability to smoke. This correlation is particularly pronounced for individuals with a monthly equivalent household income of less than 1,000 Euro compared to individuals with an income of more than 1,499 Euro. These low-income individuals have a 3 to 9 percentage points higher probability to smoke than individuals with an equivalent income of more than 1,499 Euro. Moreover, this difference significantly increased from 1995 to 2003 for women and East German men. This significantly negative correlation coincides with the prediction of the rational addiction model which claims that poorer individuals tend to discount the future more heavily and might therefore be more likely to become addicted.
Furthermore, in accordance with the rational addiction model estimation results suggest a significant, positive association of the probability to smoke with being divorced or widowed compared to married individuals. This might reflect the increased psychological stress of a divorce or even the death of a spouse. Quantitatively, this correlation ranges from 13 to 18 percentage points for men and 11 to 14 percentage points for women. Moreover, except for East German males in 1995 individuals being single tend to have a significantly higher smoking probability compared to married ones by about 3 to 6 percentage points. This difference became significantly larger from 1995 to 2003 for West German female singles.
Among West German men the probability to smoke is lower if children live in their household, irrespective of their age. Surprisingly, among East German men a significantly negative correlation is stated almost only for children older than 17. Among women children in the household tend to reduce the probability to smoke significantly particularly if the children are very young or older than 17. An explanation for this very robust (yet decreasing) correlation of the probability to smoke with living together with children older than 17 might be that this coefficient also captures something like a positive "family climate" since this variable indicates that children stay at their parents home this long. In consequence, the indicated significant correlation might capture a correlation that is not just due to having older children at all but reflects more a friendly family environment.
Finally, the estimation results suggest that foreign women in West Germany have a 2 to 3 percentage points lower smoking probability than their native counterparts, whereas foreign males in the West have an about 3 to 4 percentage points higher smoking probability than native men. That almost no significant correlation is found for East Germany might be due to the fact that there are hardly any foreigners in the East (except Berlin).
How much?
In a second step, I investigate socio-demographic correlates of the demand for cigarettes conditional on being a smoker. The results of ordered probit regressions for women are displayed in Table 4 , whereas Table 5 reports the respective estimation results for men.
Overall, the picture is less clear regarding the socio-demographic correlates of the conditional demand than for the probability to smoke at all. One might think of unstable steady states as an explanation for this phenomenon. Hence, there might be a threshold where a lower stock of consumption capital causes individuals not to smoke at all and a higher stock to increase their consumption up to a certain level.
Analyzing the conditional demand means that only individuals with a higher stock of consumption capital are considered. Additionally, among those stable steady states might lead to less variation in the conditional demand for cigarettes.
The results suggest an inversely U-shaped relationship between age and conditional demand. However, for almost none of the subgroups a difference in the level of tobacco consumption between individuals younger and older 21 is indicated. Moreover, conditional on age, results show a significant negative correlation of the number of smoked cigarettes with the age started smoking that is robust across all waves and regions. Thus, the earlier someone starts smoking, i.e. the longer someone has smoked, the more cigarettes she smokes.
The estimation results further indicate a significant negative correlation of schooling with the number of smoked cigarettes for women that is robust across years as well as regions, i.e. women with high or intermediate school degree do not only smoke with a lower probability but also smoke significantly less cigarettes than women with a basic school degree. For men a similar but less robust association is stated. Furthermore, female and male students tend to smoke significantly less cigarettes than individuals with a basic degree. A very similar picture emerges for vocational training.
The correlation of labor market status with the conditional demand for cigarettes is not robust. Among women results indicate almost no significant correlation with labor market status at all. Among East German men in 1995 being unemployed was associated with a significantly higher demand for cigarettes compared to men not participating in the labor market. Moreover, unemployed and full-time working men in the West tend to smoke significantly more cigarettes than men not participating in the labor market. Although low income individuals are more likely to smoke at all, results do not indicate a robust significant association with the conditional demand.
Among men there is almost no significant correlation stated by the results (except a significantly negative association with having a medium income and the conditional demand compared to having a high income among West German males in 1999), whereas it is indicated that in 1999 West German women with a low income smoked more cigarettes compared to their counterpart.
Again, a significant correlation is stated for marital status: divorced or widowed individuals are not only more likely to smoke than married ones, but also smoke significantly more cigarettes. Comparing singles with married individuals, a significant correlation with conditional demand is almost only stated for the East and here particularly for women. Thus, singles in the West indeed have a significantly higher probability to smoke than married individuals but do not tend to smoke more cigarettes conditional on being a smoker.
Among men in the West living together with children in the household is not only associated with a lower probability to smoke but also with a lower conditional demand regardless of the age of the children, particularly in 1999. Among men in the East these correlations are not found to be significant. A similar picture emerges for females. Women in the West tend to smoke significantly less cigarettes when living together with children regardless of their age, but among women in the East a lower conditional demand is only associated with living together with older children. This different behavior between East and West German women might reflect the fact that much more women in East Germany give their children into public childcare when they are young. This way, smoking does not affect a child as much as when the mother stays with the child all day long. Therefore, women with young children in East Germany may have a lower incentive to reduce tobacco consumption than similar women in West Germany.
Finally, results indicate a significant correlation with being foreigner only for West German women: foreign women do not only smoke with a lower probability they also smoke significantly less cigarettes than natives.
Conclusion
This paper provides a statistical portrait of the smoker population in Germany by analyzing three waves of the Mikrozensus for the years 1995, 1999 and 2003. Specifically, I estimate the partial correlation of socio-demographic variables like age, education, marital and labor market status with (i) smoking prevalence, and (ii) the conditional demand for cigarettes by employing multivariate probit mod-els allowing for differences between females and males as well as East-and West Germany, respectively.
The results of the empirical analysis suggest that smoking prevalence is significantly higher among less educated and single, divorced or widowed individuals and individuals with a low income and without young children compared to their respective counterparts. Furthermore, there seems to be a significant, positive correlation with having a full-time job and unemployment compared to not participating in the labor market and an inversely U-shaped correlation with age. Moreover, estimation results indicate that the amount of smoked cigarettes conditional on being smoker is significantly higher for divorced or widowed and increases with the time an individual has smoked. Moreover, tobacco consumption decreases with education and vocational training. Significant associations with the labor market status are not robust across waves and tend to exist more for West German residents. Concerning income, results do not exhibit a clear-cut picture.
From a policy perspective the results indicate that target group-oriented nonsmoking campaigns like information campaigns should focus primarily on individuals with a lower level of education and income, singles, divorced or widowed individuals and unemployed since these sub-groups of the population exhibit the highest smoking prevalence. Moreover, individuals with a lower level of education as well as singles, divorced or widowed individuals also tend to smoke more. Obviously, the empirical analysis cannot provide an answer to the question why people smoke and others not. Consequently, it can not be concluded from the results that e.g. income transfers will reduce smoking prevalence. Nevertheless, this paper provides a comprehensive descriptive overview on the socio-demographic characteristics of the German smoker population and, thus, provides a base for future research on the causes of tobacco consumption in Germany.
Tauras, J. and Chaloupka, F. (1999 Yen, S. T. and Jones, A. (1996) . Individual cigarette consumption and addiction: a flexible limited dependent variable approach, Health Economics 5: 105-117. Notes: ** significant at 1%; * significant at 5%. Dependent variable: 1 if currently smoking; 0 otherwise. Marginal effects are reported; Heteroscedasticity robust z-statistics in parentheses. See Table 6 for a description of variables. Reference group is a married individual, with a basic school degree and no vocational degree, not participating in the labor market with no children and a monthly income over 1,499 Euro. Notes: ** significant at 1%; * significant at 5%. Dependent variable: 1 if currently smoking; 0 otherwise. Marginal effects are reported; Heteroscedasticity robust z-statistics in parentheses. See Table 6 for a description of variables. Reference group is a married individual, with a basic school degree and no vocational degree, not participating in the labor market with no children and a monthly income over 1,499 Euro. Notes: ** significant at 1%; * significant at 5%. Dependent variable: number of smoked cigarettes (categorized in four groups) conditional on currently smoking. Marginal effects are reported; Heteroscedasticity robust z-statistics in parentheses. See Table 6 for a description of variables. Reference group is a married individual, with a basic school degree and no vocational degree, not participating in the labor market with no children and a monthly income over 1,499 Euro. Notes: ** significant at 1%; * significant at 5%. Dependent variable: number of smoked cigarettes (categorized in four groups) conditional on currently smoking. Marginal effects are reported; Heteroscedasticity robust z-statistics in parentheses. See Table 6 for a description of variables. Reference group is a married individual, with a basic school degree and no vocational degree, not participating in the labor market with no children and a monthly income over 1,499 Euro. 
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